Children with Down syndrome are at an increased risk of health and development issues in early childhood, therefore monitoring their development and identifying health conditions as early as possible is critical. Health professionals may not always have the training and knowledge to effectively support families of children with disabilities, including Down syndrome. In the UK, health visitors conduct health and development reviews for children under 5 years, therefore they have a key role to play in monitoring and identifying health issues in young children with Down syndrome. However there has been no research on health visitors' knowledge and training needs regarding Down syndrome. This study aimed to assess health visitors' existing knowledge of Down syndrome and evaluate a pilot Down syndrome training session for health visitors. Twenty-six health visitors from two NHS Trusts in England participated in 1 of 5 group training workshops. Pretraining and posttraining questionnaires assessed knowledge about Down syndrome, and feedback on the training session. Knowledge about Down syndrome was low prior to the training and increased significantly following the training session. Health visitors rated the training workshop very highly and would recommend it to a colleague. Health visitors identified a need for training to enable them to increase their knowledge about Down syndrome and better support families. In summary, a pilot training session about Down syndrome received positive feedback from health visitors, and led to improvements in knowledge and understanding about Down syndrome. This has the potential to improve health outcomes for children with Down syndrome.
Introduction
Down syndrome is the most common genetic cause of intellectual disability, typically caused by the presence of an extra chromosome 21. In the UK, 700-800 babies with Down syndrome are born each year (Wu & Morris, 2013) , with a prevalence of 9.11 per 10,000 in children aged under 5 years (Alexander et al., 2016) .
People with Down syndrome are at a higher risk of multiple health problems than the general population throughout their lifespan (Pikora et al., 2014; Schieve, Boulet, Boyle, Rasmussen, & Schendel, 2009; Tenenbaum, Chavkin, Wexler, Korem, & Merrick, 2012) . Health issues are heightened in early childhood for children with Down syndrome, with high levels of support and therapy needed (Geelhoed, Bebbington, Bower, Deshpande, & Leonard, 2011; Marshall, Tanner, Kozyr, & Kirby, 2015; Schieve et al., 2009; Schieve, Boulet, Kogan, Van NaardenBraun, & Boyle, 2011) . Common health problems for babies and children with Down syndrome include heart defects, respiratory conditions, bowel conditions, musculoskeletal problems, hearing problems, visual impairments, and allergies (Cleves et al., 2007; Frid, Annerén, Rasmussen, Sundelin, & Drott, 2002; McGrath, Stransky, Cooley, & Moeschler, 2011; Schieve et al., 2009; Thomas et al., 2011) .
The impact of such health issues on health services utilisation is high, for example, Schieve et al. (2009) found that over 25% of children with Down syndrome needed help with personal care, took regular medication, had recently seen a medical specialist and had received therapy. An increased likelihood of health problems and unmet health needs also have an impact on family life, including financial problems and parental unemployment (McGrath et al., 2011; Phelps, Pinter, Lollar, Medlen, & Bethell, 2012) .
Health professionals are often reported to have a poor understanding of intellectual disability and associated health problems (Melville et al., 2005; Michael, 2008; Special Olympics, 2005) . A systematic review identified training needs amongst health professionals working in mainstream services about intellectual disabilities in general, and regarding health problems that may be more prevalent in people with intellectual disabilities (Hemm, Dagnan, & Meyer, 2015) .
Considering screening and diagnosis of Down syndrome, there have been calls for more comprehensive information and support to be provided to parents and for more training for health professionals (Muggli, Collins, & Marraffa, 2009; Sheets, Best, Brasington, & Will, 2011; Skotko, Capone, & Kishnani, 2009; Williams, Alderson, & Farsides, 2002) . However, there is comparatively little research about experiences and support needed in early childhood. Minnes and Steiner (2009) found that parents of children and adults with Down syndrome felt that health professionals sometimes displayed a lack of knowledge about Down syndrome and attributed health symptoms to their child having Down syndrome rather than a separate and treatable health problem. Attributing health problems to the intellectual disability rather than recognising and addressing them as a co-morbid issue is known as "diagnostic overshadowing" (Reiss, Levitan, & Szyszko, 1982) , and may indicate a lack of knowledge and a need for training.
Health surveillance guidelines for Down syndrome have been published, which aim to improve early identification and support for health issues, thereby improving long-term outcomes for people with Down syndrome (Baum et al., 2008; Bull & The Committee on Genetics, 2011; Charleton, Dennis, & Marder, 2010; Van Cleve & Cohen, 2006) . The Down Syndrome Medical Interest Group (DSMIG) have published such guidelines and advice as an insert for the Personal Child Health Record (PCHR or "red book") (DSMIG, 2011) , which is a UK health and development record given to all parents at a child's birth. However a small but growing body of research suggests that such health surveillance guidelines are not consistently followed by healthcare professionals, although there is limited research in the UK (Santoro, Yin, & Hopkin, 2017; Skotko, Davidson, & Weintraub, 2013; Virji-Babul, Eichmann, Kisly, Down, & Haslam, 2007) .
Children with Down syndrome may be in contact with many professionals in the early years, who are involved in their healthcare. In the UK, a key group of health professionals in the early years are health visitors, as they work with, and support all families during the early years of a child's life. Health visitors are qualified nurses or midwives who have undertaken a further training course to become a health visitor. As part of their role, health visitors conduct five key visits between pregnancy and age 2.5 years. At these visits, health visitors offer advice and support to families and review the child's health and development. These five heath reviews are an universal service, but for children with disabilities and long-term conditions, health visitors are expected to provide additional support to families (Public Health England, 2018) .
As the early years are such a critical time for monitoring health, identifying issues and implementing support and interventions, health visitors may play a particularly important role in ensuring the healthy development of children with Down syndrome. In a parental survey, approximately a third of parents of children with Down syndrome reported that they needed additional support from health visitors (Mengoni & Redman, in press) . Therefore, it is important to understand the level of health visitors' knowledge about Down syndrome and what training needs they may have.
Aims
Monitoring and supporting the health needs of children with Down syndrome is critical in the early years. The role of health visitors is particularly important for families of children with Down syndrome, but no studies have examined the knowledge and training needs of this group. This study aimed to:
1. Assess health visitors' existing knowledge of Down syndrome. 2. Evaluate a pilot Down syndrome training package.
Methods

Design
A repeated-measures design was used. All participating health visitors took part in a training workshop, and completed pretraining and posttraining questionnaires to assess their knowledge of Down syndrome and satisfaction with the training workshop.
In the Kirkpatrick Model of training evaluations, there are four levels of evaluation: reaction, learning, behaviour, and results (Kirkpatrick & Kirkpatrick, 2006) . This training study was designed to focus on the first two levels: reaction, that is, trainee's opinions of the training, and learning, that is, the degree to which knowledge is increased.
Ethical approval was obtained from the University of Hertfordshire and permission was obtained from the NHS Trusts involved, following Health Research Authority (HRA) procedures. Informed consent was provided by all participants.
Participants
Two NHS Trusts in England agreed to take part in the study and distributed information about the study to their health visitors, including times and locations of the workshops. All health visitors were eligible to take part, regardless of whether they had worked with children with Down syndrome before or not.
Twenty-six health visitors from the two NHS Trusts took part in the study. All participants were female. The mean length of time they had spent in a health visiting role was 7.09 years (standard deviation = 10.29) and ranged from 0 to 39 years, which included one student health visitor.
Down Syndrome Training
The training programme was based on existing research and best practice, including health surveillance information from the DSMIG and health information available from Down Syndrome Association. General information about Down syndrome was presented, including cause and prevalence. After an overview of common health issues, the following topics were discussed in detail: blood disorders, cardiac problems, thyroid disorders, feeding difficulties, gastrointestinal problems, visual difficulties, diabetes, cervical spine abnormalities, sleep, hearing, epileptic spasms, and oral health. Attendees were signposted to relevant websites and informed about Down syndrome resources for monitoring development.
The training was led by an experienced trainer (second author) using PowerPoint slides, handouts, and an interactive format. The training presentation lasted approximately 45-60 min. The workshops took place on University and NHS premises, depending on the NHS Trust's preference. Five training workshops took place in total between October 2015 and April 2016, and the number of attendees at each workshop ranged from 2 to 12.
Questionnaires
Background Questionnaire. Health visitors completed questions about their role, their experiences working with children with Down syndrome, and training and access to information about Down syndrome. This questionnaire was administered prior to the training. Down Syndrome Knowledge. There were two questionnaires to assess knowledge of Down syndrome (Table 1) .
One questionnaire was devised to test whether the training was successful in teaching specific key facts about health issues in Down syndrome ("proximal knowledge questionnaire"). This questionnaire consisted of seven questions which reflected key health issues that were covered in the training, and was administered before and after the training. A mark scheme was produced prior to administering the questionnaire, and all questionnaires were double-marked with any disagreements arbitrated by a third marker.
A second questionnaire was designed to measure health visitor's self-rated knowledge of broad areas of health and development in children with Down syndrome ("distal knowledge questionnaire"). Health visitors were asked to rate their knowledge about 12 key health issues (e.g., vision and cardiac abnormalities) in Down syndrome on a scale from 0 to 3. This was administered before and after the training.
Feedback Questionnaire. An important aspect of a training evaluation is whether it would be successfully received in practice. Therefore after the training, health visitors were asked to rate eight aspects of the training to indicate their satisfaction with the workshop (see Table 1 for more detail). They were also asked to indicate their three preferred formats for Down syndrome training. The formats included full-day training, half-day training, e-learning, talks by external speakers, books, and peer support. Free-text comments about the training session were also invited. A scale of zero to three was used for each domain: 0 = no knowledge 1 = limited knowledge 2 = some knowledge 3 = good knowledge. Maximum score of 36.
Feedback rating -scoring scale from 1 (strongly disagree) to 5 (strongly agree) for each question.
Data Analysis
Data about the health visitors' background and training feedback were tabulated and means were reported to inform the evaluation of the training. Pretraining and posttraining scores on the knowledge questionnaires were compared using paired ttests on SPSS 22 (IBM Corp, 2013).
Results
Experience Regarding Down Syndrome
Fifteen of the 26 health visitors (58%) currently had children with Down syndrome on their caseload, and an additional two health visitors had previously had children with Down syndrome on their caseload. Fourteen of these health visitors, along with two health visitors who had not worked with children with Down syndrome had accessed information about Down syndrome from sources including health and condition-specific websites (e.g., NHS Choices and Down's Syndrome Association), discussions with specialist health visitors and specific Down syndrome resources. Two health visitors (8%) indicated that they were aware of health surveillance charts such as the PCHR Down syndrome insert. Only two health visitors had received training about Down syndrome, and for both, this had been during nursing training, that is, prior to becoming a health visitor. In total, five health visitors (19%) had never had a child with Down syndrome on their caseload, had never accessed information about Down syndrome and had never received training about Down syndrome.
Knowledge of Down Syndrome
In order to assess existing knowledge of Down syndrome and evaluate how well the training workshop improved knowledge, the mean scores on the pretraining and posttraining knowledge questionnaires were examined and compared. The mean scores and standard deviations are shown in Table 2 . The proximal knowledge questionnaire was designed to target topics presented in the training, and the pretraining scores were very low. There was a significant difference between pretraining (M = 4.31, SD = 1.59) and posttraining scores (M = 12.19, SD = 2.53), as shown by a paired t-test, t(25) = −13.236, p < .001.
The distal knowledge questionnaire assessed broader knowledge about domains of health and development in Down syndrome. One health visitor omitted all posttraining distal knowledge questions, and one health visitor omitted the pretraining knowledge question about blood disorders.
There was a significant difference between the pretraining distal knowledge total score (M = 12.08, DS = 6.52) and the posttraining total score (M = 27.08, SD = 4.73); t(24) = −14.389, p < .001.
Examination of the pretraining mean score per question indicated a limited knowledge of health issues in Down syndrome. Health visitors rated their understanding of cervical spine abnormalities (mean = 0.32) as the lowest and cognitive development (mean = 1.52) as the highest (Table 3) . After training, the scores on each question were very similar ( Table 3) . As with the pretraining scores, the lowest score was cervical spine abnormalities (mean = 2.14) and the highest was cognitive development (mean = 2.34). As tested by paired ttests, improvements on all questions were highly significant (p < .001 for all comparisons; see Table 3 ).
Training Feedback
The training was rated very highly with all participants "strongly agreeing" (i.e., giving the maximum score of 5) with statements about relevance of training, level of detail, likely impact on job, likelihood of using the signposted resources, effectiveness of the instructor, and whether they would recommend the training to colleagues. The questions about the length of the session (mean = 4.52) and whether the material was presented in an interesting way (mean = 4.90) were also rated very highly.
Health visitors were asked to indicate their preferred formats of future training or education about Down syndrome. The most popular options were half-day and full-day training courses, conferences or talks and e-learning, which were all chosen by approximately half of the health visitors.
In the free-text comments, the majority of health visitors highlighted the value of the training session, and suggestions were made to roll out the training to all health visitors, GPs and school nurses. Suggestions to improve the training included:
• Parent representation at the training • More time for discussion • Group work around health visitor's experiences and example cases • Information about local procedures and support.
Discussion
This study aimed to explore health visitors' existing knowledge of Down syndrome, and evaluate a pilot Down syndrome training package. The findings indicated that health visitors had low levels of existing knowledge of Down syndrome. A short training workshop significantly increased knowledge about Down syndrome, and received positive feedback from health visitors. Healthcare needs can be high for people with Down syndrome in their early years (Dawson et al., 2014; Geelhoed et al., 2011) . Therefore it is important that health services are meeting the needs of young children with Down syndrome and their families by identifying and addressing potential health issues. As a universal service in the UK for children aged 0-5 years, health visiting should be well-placed to contribute to these aims, and improve long-term outcomes for children and families. However these findings suggest that health visitors may have limited knowledge about common health and development issues in Down syndrome due to a lack of training, and that they recognized this training need. This mirrors results from Halpin and Nugent (2007) , who found that health visitors felt that their prior training was not adequate to help them identify children with autism spectrum disorder. A lack of understanding about developmental disorders such as Down syndrome in healthcare professionals is important, as this may lead to diagnostic overshadowing (Minnes & Steiner, 2009) , hindering appropriate and timely intervention.
The short training workshop in this study led to immediate improvements in health visitors' knowledge about taught topics and broader health and development issues in Down syndrome. A feedback questionnaire indicated that health visitors valued the training, and indicated a desire for further in-depth training. Full-day training regarding screening and diagnosis for Down syndrome developed by Down Syndrome Association (2016) has been found to improve midwives' knowledge of Down syndrome and confidence in communication about Down syndrome, with some evidence of behavior change in clinical practice (Bryant, Puri, Dix, & Ahmed, 2016) . However, as highlighted by Bryant et al. (2016) , such training needs to be incorporated into mandatory professional education, that is, Specialist Community Public Health Nursing.
Health surveillance guidelines are recommended for use with people with Down syndrome, and are available in the UK. However, only two health visitors (8%) in the study indicated that they were aware of such guidelines. Along with the overall findings of low levels of knowledge about Down syndrome, this suggests that effective health surveillance may not be carried out by all health visitors. However it may be that other professionals are fulfilling this role, for example, pediatricians, and further research is needed to establish the extent to which health surveillance is being conducted according to guidelines.
Limitations
Two neighboring NHS Trusts took part in the training workshop, so findings cannot be generalized across the UK. As this was a small-scale study, the sample size was relatively small and bespoke unvalidated questionnaires were used. Furthermore, the sample was self-selecting and may not be representative.
Health visiting has undergone a number of changes in recent years (Peckover, 2013) ; a lack of resources and an emphasis on meeting organisational targets has been reported, which has the potential to lead to fewer visits and reduced support for some families (Greenway, Entwistle, & terMeulen, 2013) . Furthermore, other professionals also have responsibility for the healthcare of children with Down syndrome, such as pediatricians and GPs. As such, it is important to understand the role of different services in health surveillance, and evaluate overall service delivery for children with Down syndrome.
It is encouraging that a short training workshop improved health visitors' knowledge but health visitors expressed a preference for a longer training session, and the inclusion of parent views and group discussion. If the training time was extended it would be possible to address some of the improvements suggested by health visitors, and go beyond the health profile of children with Down syndrome to include broader issues 
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Mengoni and Redman • Down Syndrome Training for Health Visitors affecting parents, insights into the experiences of other health visitors and local support infrastructure. Service user involvement would also be important to include, involving parents and children and young people with Down syndrome in the design and delivery of the training. However the practicalities and cost of rolling out such training nationally would need consideration. It was not possible to assess changes in routine clinical practice in this study, which is a limitation to a training evaluation study (Kirkpatrick & Kirkpatrick, 2006) . In the Kirkpatrick model, one level of evaluation is "behavior." This study was not able to address this, but predicted changes in behavior may include sharing knowledge with colleagues, introducing Down syndrome resources and information to parents, and increased referrals to specialist services. Training feedback was positive and improvements in knowledge about Down syndrome were evident. These preliminary findings indicate that there is a clear basis for future research to assess longer-term clinical outcomes, such as whether training would lead to earlier identification of health issues and early support, and therefore improve longterm outcomes for children with Down syndrome and their families.
Conclusion
Children with Down syndrome are at an increased risk for health and development issues in the early years. As a universal service, health visitors are in a unique position within health services and may have the opportunity to identify developmental issues that could otherwise go unnoticed. However in order to do so, they need to be aware of common health and development issues which may co-occur with Down syndrome and what to do about these, including using existing resources, signposting to resources for parents and referral to appropriate services. The present research suggests that many health visitors may not have the knowledge to identify issues and fully support families, but this may be improved by specialist training. Therefore it is crucial that health visitors are able to access training about Down syndrome in order to identify potential issues, refer to appropriate services, and provide advice to parents and signpost to relevant resources.
